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mmm 

[11**2] «f«*»3fex-f y^tt, HflR<Z>«ft^x>f y**?***., 
IBM-f 33££#$:£-r.g>, 11**1 fc IB* <Z>£V^ v *4f>f >-f -To 

[»**e] «r«*ft*x>f v*m*\t. m%\z-b>x.7Vv*v>W3£* 
•fe;i/{c«j: y #«^^©«3t* ia & tw»* s ^ t & t * s , n ** 4x^5 
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SrMlCbT^tf-A^^U y #JC#A#2*v£fft3ft<5 <fc ^ tC. fulBfiiB'fefc?- 

[§M10] WW*ft3fe*-f {g^tf-A^U yaffil* 

[0 0 0 1] 

*&w\z, ftmmiz&\,\xmn<DmMi&&f£ZMM?& j f4y'(n54*? m 
mmm) icggu mcmmmw.zmwKftoz.£tfT*%z>#4i-$v?'f'(y'< 

[0 0 0 2] 

m&<D&ffi] 
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ytmfm(£>-frWte&^Ti$> i£;g#S£at (WDM : Wavelength Division Mult 
iplexing)#;i£^e>;riTV^ 0 3©^#M^^T*», Hifc©^!!©^ £ 

[0 0 0 3] 

[0 0 0 4] 

y ;i/ # met* #±gf7*st K-^7r>f A^ammmmz & 
^xytzmmvfemz. t^mmmzM-t^y^jv^vy^^ny. z&mzty 
h )v* mm&y ■< n>& u y^mmt. mnm^wnmmmtzmmmmzm d t 

m^y-i **mma>yj )v#vy>fmmtmi i ( 

m^yjj\'&mmiz£yffim<Dmttmzii$^mfrtf 
wftmizffi'p't&fcfo. mn (c> ©ffiijsRCKi^stvswtt^^^w&tiSa 
z.<D£viz, ft&am&yj ;i*mu<Dy<< fr*vyy&mz. mmmw^fo 

fl9*s % © i: L Tfetb & *iT £ . 

[0 0 0 5] 
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[0 0 0 6] 

<5 a i 

[0 0 0 7] 

-Y>-f n^^lflt, MEMS (micro electro mechanical systems) £5ftJM L/T 

, miftmm^fcMxmzi: vrnt^mmmm^n^. ckdmemsjc^t, m 
ffitftmzfflHtzmm-eiz. ru^mzmmht=.m^^^^-^mm^xm 

[0 0 0 8] 

I0*f^tt, O 3 5:gt#lS#{CMEMS 1 0 5ICAIt§. MEMS 

«fc*J, iR»^©3fe»SS:St*45JC^bS*«. MEMS 1 0 5KU:y, M^HSIC 
^gft-S^SEfllStlfeSlt^tt, 0 3, ®#f*&^l 0 4 SgTStf3t7 7 

>f;n0 2(Cl5. MEMS10 5tCfeV\t > 3t77^A^l!l#lS©tM# 
tttC^DTSIt^M^S&Sif^SCl^lC.fc y, ^77-f/H 0 2£M3*lfc 

[0 0 0 9] 
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MEMS £J5V^#V-^ V W^yA n^-fiflC&^T, MEMS<W/Jvf 
[0 0 10] 

* ^-r > >r a 9 >f ^ ©/jN^-fb %m^r <d xmmit tc# o -c * »; * ^ & ro« t & 

[0011] 

v w^y^t n^4^ftmmmmr\ mz.&—Mn ltmems {cf^x-t 

7* h #>f FT ZmHtcytZ.^? h^/T^9>f if dtf)^*^ 
[0 0 12] 

S#*Mrt;t-£^0h&£ o sfefc, y VfJ y<< n^>f if iciM;*^? 
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m 2 ft & & m w m *p -t s - ^ tc & § i: v \ o mm. % % s . 

[0 0 13] 

£MI£Mv^rt&<, #£MJI&^3Ri^cMfliU 
[0 0 14] 

[0 0 15] 
[0 0 16] 
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[0 0 17] 

^JgbTmiiffSo rtuciy, ?&©#^&g£M^fc^3g't-£o At* 

7 r << A/d^xifb, t -r ak mM-r § * e> ic bt* <t < > 

[0 0 18] 

So 

t 

©BBSC «fc y , #afcRJC W & 3«m & «fc y IBfr < SOI "** S it^tS. 
[0 0 19] 
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[0 0 2 0] - V 

[0 0 2 1] 
[0 0 2 2] 

m©tW«fffi«i£* ttH-fe/bS:, Aftfiai»«3ft©*tt^l & 0 SHHii: 9 0 mm 
[0 0 2 3] 
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[0 0 24] 

d©7* h#>f;*- FT um#3fc©3ttaitKi:**t©3«aMIS:?ft« 
[0 0 2 5] 

[0 0 2 6] 

mr*&z>o miKB?ffif&miz> mmm^M^r=.%^AM^mK^nx^mh 
xmmir&nmfcMwiZTFLT^&o hi u> , (b) izftmrno^- 
zwm*m%-t£^m&,mx%>v, mi u) \*%mm.e> s z-zmm*ffi%.xizz> 

[0 0 2 7] 

nti^^-vf 5At, A#«fc#3fc#4 fc©K, ^M4i:tl)tx>f«y 
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[0 0 2 8] 

feftti, 3^7 r>f ^2 a©SB9JtCtgJgS*lfeay^-* 6 a fe^-U U>X3 a 
[0 0 2 9] 

nttR&m<Dm&9bX4 5 AM:, «A$nfe#tM^©MI%^5l/ 
X3a, fttfrry 6 a SrSiy, }fc:7 r>f A 2 a SCJi3;ft£ 0 *ft3feX>f* 

[0 0 3 0] 

Mill 3fc Sfi-t § fU#«K©fJ#*««t*K:|Se# b TS£f&1"* & iftc £ o t 
<k y i (0?rj#©«*lfc#tt & & £ 3 AM b fcSfea&K & b ffitJf £ . & 
>!f-f >>f a^^fif 1 Aj^&atf&fclf— 3fa. U-*-7"C#«b, 3l77^A2b iz 
[0 0 3 1] 

HI .(b) it. —Say 6 b &#^fcHj*#ffT?&.5. rc7)MMT-&, 

01 (a) aMi^Si*--*^-* 7 ttmth, ml (a) ®^'J^-3! 
6 a SCfS^LT—Bn U 6 b 3*UCj:y, ^77-fA2 a^i© 

AlfSfctt, ZUKSMJ 6 b y #y>f >>f zr^^fif 1 B tCAfif 

y ir^-fWa^f 1 BTf^SS^SgJSatife^tt, ^7«J 
6 b^?,f-^al/-^ 7 5:/r-r^ dt^<|i:^ 7 T-f A 2 b&Cffifif£ 

[0 0 3 2] 
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£fc> Ell (c) ttft&fi©^— #|&tB&fl};*., z:©^-* b^3 t 6M&Mv> 
TIRft^^ y^5A&ifif«fr*#^#n?»S. Hi (c) Ell ( 

a) odu— afni/-# 7&tf— «a'J *-* 6 a &fflv^*Sj&WK:&/B Lfctiiir 

^LTv>s^ mi (b) 0-^>j^-^ 6 b %m^frmi&WK.mmirz>z. 

[0 0 3 3] '"■ - - z 

mi (c) il^^f^f 5Alt 7*hif>f*-K7W (PD 

a) %m<D%mmMi&m*:m7LZ> 0 sii^yf sah Aftf^-as&sit 

[0 0 3 4] 

, ^e-^ffl^MJ^mi otcj; y*ft*x>f A&*Hirr<&. ^~ 

[0 0 3 5] 
[0 0 3 6] 

WiZ (a) «, **^>f V^&fll^&lWR©**^^ 
«*ft^brv\*. HflRCijEft^'f y^^S-l, 5-2, 5-3, 5 

2, U, -a. nJC^S-^So rtitci:y, #**3fc:*>f y**?^- 1, 5 
-2, 5-3, 5-ntt, *Jft-£*l$fcBU 1 , *-2, A, 3, A, n 

&&3£3t**. I^D<> m2 (b) Ii5t7-f y^fttt/ft-rSgftCDttft 



1 1 
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, 5-1 b, 5-lc, -5-lm, 5-2a, 5-2 b, 5-2 c, -5-2 
m, 5-na, 5 - n b , 5-nc, 5-nm?:, 

ilW*;fi?5-la, 5-1 b, 5-lc, ••, 

*f£g£-fr> *fi^>f»;f*?5-2a, 5-2 b, 5-2 c, 5-2m£ 
SStfU 2 k: ffi©^!!^*^ y^^tcov>T%fiffil , t***. 

[0 0 3 7] 

0li)l^>f y fi^3!6®SS:^5t & 3 £ IC J: »J , #fcfcR©3fe3fc&& J: *J $1 
^ < IE 3S If* 6 3 £ # T* £ -5 o 
[0 0 3 8] 

02 (c) tt, #*S3fe^>f y^3R-7-K:Alt , t*««©3«3»S (Bf*©*i»A) 
i:, 3fea^fc3535bfetfeKffl# , r<&3fe©3fe3ftS (B9*©«MiB) ©SEB&Wfcasb 

3Rr«MKK©ffl#©**«#tttcj:*j, 02 (c) ©§^ACaH-£dfci2kBMc 
£oTffJ##3E»bfcfc£, #«*K:#«bTH*bfetKft^-f v^S^JCJ:. 
oTt^0)lSlI5:^>$t5^i:tcJ: *J, M^.H 0 2 (c) ©ilBtCat 

1-J:e>tc> ^©i«t«^b'r%«iaiHrD»flr4#ttii*rsr2i^*e$*. &fc> £ 

[0 0 3 9] 
[0 0 4 0] 

03 (a) fcfc, *ft3tt^>f y^fe**"*'***©***^^ v^*?©— $ctg 
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[0 0 4 1 ] 

4 tf&yt-t z ^ 4 y tc?& o tsb@ b fc^is:©?^^;* -f ^ * j*? 5 - i 

, 5-2, 5-3, 5-ntcdfe^T. zrarY #4 KT l/>f 8 - 1 , 8- 
2, 8-3, 8-nS:f|?tS. 7* b^>ft- K7H 8 - 1, 8-2, 
8-3, 8-nHu *ft3ft^>f y^*-?5-l, 5-2, 5-3, 5- 
n^^S^SUTSSf 0fcft©^yCDft©^3&££#$BU 1, *2, A, 3 , 

[0 0 4 2] 



HmtC, ®3 (b) >f y f &f 5 M®tl^^>f ^ ^ 

2 \z*k h Tomtit n mm<D=L^7tmn<Dmm^4 *;fC7*b^*-F7K 



[0 04 3] 

, M©M^^7f^5-la, 5-1 b, 5 - 1 c, 5 - 1 m, 5 

— 2a, 5 — 2b, 5 — 2c, — , 5 — 2 m, 5 — n a , 5-nb, 5 — nc, 
-, 5-nmlCM^T, 7* h^>ft- K7K 8- 1 a, 8-lb, 8-lc 
, — 8-lm, 8-2a, 8-2b, 8-2c, 8-2 m, 8-na, 8- 
nb, 8-nc, 8 - n m*mWttZ> a ~7 it V #4 FT W 8 - 1 a , 
8-lb, 8 — 1 c, -8-lm, 8 — na, 8— nb, 8 — nc, — , 8 

-nm!t iM^yfi?5-la, 5- lb, 5 - 1 c , ••• 5 - 1 m, - 
, 5-na, 5-nb, 5-nc, 5 - n m^%mSESOL VT&M? S3feJC 

[0 0 4 4] 

MAH ^317^^^5-1 a, 5-1 b, 5-lc, 5-lmS 
X lKftfoZH:£Z.s 7*h^t- P7K8-U, 8-lb, 8-lc, 
8-lmit #I^^^fl?5-la, 5-1 b, 5-lc, 5 
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[0 0 4 5] 
[0 0 4 6] 

IK3 (c) 02 (c) illH^-e^y, M^X^^f^CAlft^ 

(Dyt&m (®#©§ma) i:, ^^^^Hb^^tcmiif-rs^©^^ (0# 

©MSB) <Z>«B§M&^bTVN£ 0 

frj#^(D^J#©?^|fe#ffi{C J; »; . 0 3 (c) ©Jji^AJC^i^KiMUc 
#©3ft3&g£M*J>£-frS£ ££4: y, Will 03 (c) ©WBic^fcfc^ic 

[0 0 4 7] 

FTv^fflts^it ^n^x >r y if- Tb^^^je b t mm v r=.m y ©^ ©as 
sn?&y, ®3 (c) ^©n^Aii^B £<z>g&tc*B^'*-&. 

[0 0 4 8] 

flS#MW*U*, 03 (d) {C^f t fc^^#t©7th^t-F7b'fOW 
3£{C> 7* b#J*~ KTl/>f ©ffi*»tttt, 03 (d) tC^f^'ffi 

[0 0 4 9] 
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[0 0 5 0] 

04 (a) ICfc^T, MH^X-f 5 ««fcf~A^^U y # 1 1 &C]fcfb 

A^^'J^ll £&A,-eMlliz;i/ 1 3 i:^fa*&W&Aft*;Rtf ffi»S8fc bt 
3U*-# 1 7 ^It3l77>f Al 9 — ©llf-^^'Jy 

#11 &tfcA>T?«*-fe^/ 1 4£ttm?&m&. %®.mit%m.\stc.m*)<D%<z>&M 

[0 0 5 1] 

3t7 7-fAl 9 WiAI>ftSg £ *mUX V* & 'ttV t-^fil/-^ 1 8 

fcJ\ ^ftf«^M»#t>ii:SCli:"e> A#fcaHtT?^to-e:T«*«MI*i«*/2** 
[0 0 5 2] 

3CD*fiR©?Ra^-f y^Tftt, X>f y^S&f£fcLTAI*#WK:3fe#fflStLfc 
W,fftg (Exchanging state) £ A£fS»JC3te#J&lt "tSttJR (Straight state) <D 

[0 0 5 3] 

04 (b) ^Exchanging statefe^!^* fe#>©BfT?*S. ^CDSWfKJIBTfW: ' 
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[0 0 5 4] 

1 3MMItM 4{C J:y«3%JRtt©3KiJl^ff*)*l«. 04 (b) Tftt 

^ / 4 «fife f ^SMl«b L tilt ;i/ 1 s&aiifibfctk £tt«i 

MiMil 2X^1*3*1, AI**£S&£«»;fr&fflat3*l£. #f3£ 
Hiz;n 4 fciiigbk^ £*f*U e^HWL/SOfSKffi-fe^/i 4 ^ 

*v e> m*f * -5 ^ t k & § c 

[0 0 5 5] 

04 (c) ^Straight state&|fcHJ!i-.g> &«>©Bn?&«. rGDgfrflMfrl& 

y<S3t^»©ie«l^ff*3ti&v\ 0 04 (c) Tffcfc, 

[0 0 5 6] 

mm i 2 Tfsw b tc.m%m& s ®i3i»itit;i/ 1 4 &&& l 

jgafSl 6t^*flStF-e0*^©iMlttit;i/14$:Mt5 o 
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3'J 1 7 %jtLTyb7yJ 1 9 &CffiIt£*l£ 0 r*UC£oT> AMLtc 

[0 0 5 7] 

^0«j«tf2 x2iWfX-^ >yf l:fflv\fcTF Fn^y^f ^W^toM 
te, M^tWU Optical Engineering, Vol. 40 No. 8, 1521-1528, August 2001 (Saru 
n Sumriddetchakajorn, Nabeel A.Riza, Deepak K.Sengupta) 

[0 0 5 8] 

y # T'ftM 2 n o B— 3fcJ& &2 Vn JCatfr^ ft £H fC b T ffift tf 

[0 0 5 9] 

B5&MVAT^2©#&«^Ki^^'rSMrr5o 

0 5iC;i3V^ MH^X-f ^5&. fMlM#t2U, ^fc<fc%H 
o©£lif#«2 2fc, ^fc#ftW#«M3fc«ir#m2 3££flt*£ 0 fiUft^ 

[0 0 6 0] 

£##©2 2 (2 2 A, 2 2 B) tt, 4ffftg'tt#/ft^gl 2 1 ^^iSflfe^O 
©®^^^im-^&SV\ic5i^lRl?:M{CbTM3 l 6^^#a2 1 &Cl?A 

1 z£WL 2 2 , 2 3 JC*oT^^Stl&36»S:^b, H*© a *egvr2f ft 

*ve>A»bfc^KloVNT*Sil, <B3fea*&J*#«2 1 fcttitU Si^2 2 
AWSW#lt2 2B<DMVfcMi*frfc&. Wmft&M&f&$SL2 1 (CgSl 
Slot, «3fe^lli^#«2 lt'SlfU S##«2 2B3fctfSif#«2 2A© 
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[0 0 6 1] 

i^W^g 2 3 <Z>@2ff &g }fc{&± {C £ V ^ T ffl * <Z>^$I 

D 

[0 0 6 2] 
[0 0 6 3] 

-hiss 2 <DMmmmKm-3 < wi&m> (dm&mk & 5»«mk«k: o v^ 

T> HI5 (b) , (c) &MV%T^"rSo 

2 2 A, 2 2 B fc*3fe/a£©A#fc;fttffMWl# 2 2 . 5 & t. & & £ t> KMI*** 

X/4»^<Z)«^W»S:4T^I»3fe«!f»¥«2 3 a &Zlo© i R»«2 2 a, 2 2b 

(H-eiiiE*f«2 2 a(DM£^bTVN§#, 2 b i: 

[0 0 6 4] 

S5 (b) tif&ISbfeExchanging stateJc^JE5 , rsS&f^S:Si^| , tSfe«>©HTf 
[0 0 6 5] 
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[0 0 6 6] 

3fe^P», j e©*^©«3 I 6^ffi'e^0JW^2 3 a M^2 
flS*rjC*«l«^P ©* *T*S.^*3tt^P 14, 3 2 2b T*SI#S 

[0 0 6 7] 

— 2 1 T*^M b fefifefcJifcdfr s « 2 2b HELMtiti 
s *©**©«3t««n?«3l6W»#«2 3 afcMiibfcft H^f2 2 a TMtt 
StlTS^3feMW^®2 3 asim. ffi^3K»«aSft-&-rKl« 

So rc^tOSIt^lt AM#ft£T»^S#ft£&y, AlfrSBfcM'fcSiB 

au^6>fflits*i*. rtitcioT, A^bfe^ttA^sBaniMsfc-ssBap^femftf' 

-f S3 2iJC&S 0 

[0 0 6 8] 

S5 (c) litfffHbfeStraight stateK:*f|Sf *l>f^S:SiWr*fe«)<Z)HT?» 

s tc^ii^ttSo 

[0 0 6 9] 

#Ptt«3fefflfflr3MK2 3 &&Mm?&z£T*x/4m&mb&ti1t&Kmm2 2 
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?6$;#s tC^iflStlS 0 «6f£3*s&, S6!CSIf«2 2btMU StNB3fc 
[0 0 7 0] 

, «CKl«3t««l*«2 3 a fciiig^S £ fcta. / 4 tlfeHMftf« 2 2 

. r<Di:^CD5iff*I^»> Af*:£lft£5£3ff*Ji:&lU |gj^L&VM3 y * 

[0 0 7 1] 

T> Zlo(DMM«2 2 a, 2 2b fc^fcJ&frCDAtt^&tfffia^tf 2 2. 5lt 
cfc^lCSBe-TSo Alif^^.t) f miif^»llf'4 1 ^3V%T 0•r^bTV^S o 

I©iMTit A./8^©M^W&^fe»^MW#IS2 3 b, 23cS- 
o©Slfi2 2a ) 2 2 b^^Sli^la^f&gCSHS-tSo 
[0 0 7 2] 

®6 (b) }C^«J&$!&> M^II^#mJC*fbT»^^SlCi3V>T, 
• H-D(DBLMM2 2 a, 2 2b Af^&tfffifif^ £ 4 5,g&Cffl2SU 

3*>&C, 1 Otf)RtJ«2 2 c £Hotf)£tif«2 2 a, 2 2b»M±t^o 

Trti&©Ki?f«2 2 a, 2.2\>\zMhxmm.isn\z.mut^ 0 r<z>#m$re& 

, ^/'4M^©«^W$:^e)M3 l 60m#^2 3 d &MM«2 2 c ©fti&-h<Z>tff 
[0 0 7 3] 

me (c) c^tMMit {i^lt^#mtc*fbT^^*^c^v^T, 
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Sit* ^> ©si** fe«^3ft»-hT? & o r r n & b Tsa:^ tc 

2t^0^W&fj^fi^J#¥S2 3 e, 23 f, 2 3g&#Mt 
2 2 a, 2 2 b, 2 2 c lzmU~t & . 
[0 0 7 4] 

®6 (d) K3*r*Jfc«tt, 06 (b) , (c) Ottjftft&NttlC, 

©m #&&c a. / 8 SAofttm^ e> «3^<wfflr#« sffitt-r * - 

Tf«, 2 b &:7UXA£:U £1**2 2 a, 2 2 c ©3fe&_t©|&#&fi 

, 2 1 tt«^-^«^fi6JR 21aS:110^iJXA21b, 2 1 

[0 0 7 5] 

H6 (e) 2 1 tc*f LT*ffi8?&&g{C;J3^ 

T, -oCSIff 5:1 M^©AffM^£Blf^S:2 2. 5«tcK*U A/2 

#««Tftt, A/2M««)«^W?:^e)«3 l 6i!l^#^2 3 h£Si**2 2 a, 

22b ©irofti&Jitcieg-rs. 

[0 0 7 6] 

»&fr3ffi3feffiHHr#«2 3 i, 23jSR*f«2 2a, 2 2b&C@BgU A / 1 

owM<Dm%uffl*ft-?myhmm^m2 sk&s»«2 2 a *;s!hf*2 2 b *:© 



2 1 
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[0 0 7 7] 

—Mm^ iM^&MV^fltafcTfW:, PDL : Polarizati 

on Dependent Loss) PMD ({fBfc^ — : Polarization Mode Dispera 

tion) K.£&yhm&i$mm£.&z>o wz.it. PDnt lit^msit® 

[0 0 7 8] 
[0 0 7 9] 

(a) isRMm*m&tfr<z>&wicmn? zmmw*5*L. ®7 (b) , i ( C 

[0 0 8 0] 

1 a, I TO*CD3SU!**]K3 2 a. ffifflflgS 3 a, MI34, SHEIKS 3 b 
[0 0 8 1] 

H7 (b) }C^V%T> «It^/3 0tt, ytAMWfrbmfc. i$<5^m<D 
mffiS 1 a. I TOf©^lt^3 2 a, @g^3 3 a, WtMiM 3 4 , BBlfrlg 
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[0 0 8 2] 

S7 (c) {CfeV\Tv:<m H ^-fe^3 0 ^AltM^^MS{C, tf^X^tf) 
If 3 1 a. ITOf0»il3 2 a, SBlnJi^3 3 a. III3 4, SBftJK 
3 3 b. MS«3 8, If 3 1 b £f5«LTmj&£ 3Z1T% WfcjRIt 

i3 8», T»««&**i<5fc«>£M&i: , *'5- 1S3 i btt^f9^©aWfe 

[0 0 8 3] 

±fa#«^©^i2;v^fevNT. minors _(*«v>tt««©±as) ic_tr 
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